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(57) ABSTRACT

An optical coupling module includes a reflection member,
first and second assembled members, first and second con-
verging lenses. The reflection member includes a first surface,
a second surface perpendicular connected to the first surface,
and a reflection surface obliquely interconnected between the
first and second surfaces. The first assembled member
includes a first optical surface and is detachably mounted on
the first surface. The second assembled member includes a
second optical surface and is detachably mounted on the
second surface. The first converging lenses are arranged on
the first optical surface. The second converging lenses are
arranged on the second optical surface and correspond to the
second converging lenses. The reflection surface reflects par-
allel light beams from the first converging lenses toward the
corresponding second converging lenses and reflects parallel
light beams from the second converging lenses toward the
corresponding first converging lenses.
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1
OPTICAL COUPLING MODULE AND
OPTICAL FIBER COUPLING CONNECTOR

BACKGROUND

1. Technical Field

The present disclosure relates to communication technolo-
gies, and particularly to an optical coupling module and an
optical fiber coupling connector.

2. Description of Related Art

An optical fiber coupling connector includes a number of
light-emitting modules, an optical coupling module, a num-
ber oflight-receiving modules, and a number of optical fibers.
The optical fibers correspond to and are optically coupled
with the light-emitting modules and the light-receiving mod-
ules one-to-one through the optical coupling module. The
optical coupling module is configured for guiding light emit-
ted from the light-emitting modules to the corresponding
optical fibers and for guiding light from the optical fibers to
the corresponding light-receiving modules.

When in transit, the optical coupling module is easily dam-
aged. Ifthis happens, the entire optical coupling module must
be replaced because the optical coupling module is usually a
single piece. This wastes resources and money.

Therefore, it is desirable to provide an optical coupling
module and an optical fiber coupling connector, which can
overcome or at least alleviate the above-mentioned problems.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic, isometric view of an optical fiber
coupling connector, according to an exemplary embodiment.

FIG. 2 is an exploded view of the optical fiber coupling
connector of FIG. 1.

FIG. 3 is similar to FIG. 2, but viewed from another angle.

FIG. 41is a cross-sectional view of the optical fiber coupling
connector of FIG. 1, taken along the line [V-IV of FIG. 1.

FIG. 5 is a cross-sectional view of the optical fiber coupling
connector of FIG. 1, taken along the line V-V of FIG. 1.

DETAILED DESCRIPTION

FIGS. 1-2 show an optical fiber coupling connector 100
according to an exemplary embodiment. The optical fiber
coupling connector 100 includes a circuit board 10, two light-
emitting modules 20, two light-receiving modules 30, an
optical coupling module 40, four optical fibers 50, and a cover
60.

FIGS. 2-3 show that the circuit board 10 includes a bottom
surface 12 and a top surface 14. The bottom surface 12 and the
top surface 14 are positioned at opposite sides of the circuit
board 10, and the bottom surface 12 is substantially parallel to
the top surface 14.

The two light-emitting modules 20 and the two light-re-
ceiving modules 30 are mounted on the top surface 14 and are
electrically connected to the circuit board 10. In detail, the
two light-emitting modules 20 and the two light-receiving
modules 30 are alternatively arranged in a straight line. That
is, centers of the light-emitting modules 20 and centers of the
light-receiving modules 30 are arranged in a straight line. In
this embodiment, each of the light-emitting modules 20 is a
vertical cavity surface emitting laser (VCSEL) diode and is
configured for converting electric signals to optical signals
and emitting light beams. Each of the light-receiving modules
30 is a photo-diode and is configured for receiving light
beams and converting optical signals to electric signals.
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The optical coupling module 40 includes a reflection mem-
ber 42, a first assembled member 44, a second assembled
member 46, four first converging lenses 47, and four second
converging lenses 48.

The reflection member 42 is substantially a straight-trian-
gular prism. The reflection member 42 includes a first surface
422, a second surface 424, and a reflection surface 426. The
second surface 424 is perpendicularly connected to the first
surface 422. The reflection surface 426 is obliquely intercon-
nected between the first surface 422 and the second surface
424. An included angle between the first surface 422 and the
reflection surface 426 is about 45 degrees, and an included
angle between the second surface 424 and the reflection sur-
face 426 is about 45 degrees. The first surface 422 defines a
first groove 4220. The second surface 424 defines a second
groove 4240. In this embodiment, each of the first groove
4220 and the second groove 4240 is substantially rectangular.

The first assembled member 44 includes a first body por-
tion 442 and a first protrusion 444. The first body portion 442
is substantially cuboid. The first body portion 422 includes a
first assembled surface 4422 and a connection surface 4424.
The first assembled surface 4422 and the connection surface
4424 are positioned at opposite sides of the first body portion
442, and the first assembled surface 4422 is parallel to the
connection surface 4424. The connection surface 4424
defines an elongated cavity 4426. The first body portion 442
further includes a first optical surface 4428 at a bottom of the
cavity 4426. In this embodiment, the first optical surface 4428
is parallel to the connection surface 4424 and the first
assembled surface 4422. The first protrusion 444 perpendicu-
larly protrudes from the first assembled surface 4422 and
corresponds to the first groove 4220. In this embodiment, the
first protrusion 444 is substantially cuboid and is aligned with
the cavity 4426.

The second assembled member 46 includes a second body
portion 462 and a second protrusion 464. The second body
portion 462 has a substantially L-shaped cross-section. The
second body portion 462 includes a second assembled surface
4622, a second optical surface 4624, an upper surface 4626,
and alower surface 4628. The second assembled surface 4622
is substantially parallel to and opposite to the second optical
surface 4624. The upper surface 4626 is substantially parallel
to and opposite to the lower surface 4628. The upper surface
4626 is perpendicularly connected to the second optical sur-
face 4624, and the lower surface 4628 is perpendicularly
connected to the second assembled surface 4622. The upper
surface 4626 defines four receiving grooves 4629 and four
receiving recesses 4627 corresponding to the four receiving
grooves 4629. The four receiving grooves 4629 are substan-
tially parallel to each other, and the longitudinal direction of
each of the receiving grooves 4629 is substantially perpen-
dicular to the second optical surface 4624. Each of the receiv-
ing grooves 4629 is in communication with the corresponding
receiving recess 4627, and each of the receiving recess 4627
is interconnected between the second optical surface 4624
and the corresponding receiving groove 4629. The second
protrusion 464 perpendicularly protrudes from the second
assembled surface 4622 and corresponds to the second
groove 4240. In this embodiment, the second protrusion 464
is substantially cuboid.

The first converging lenses 47 are arranged on the first
optical surface 4228 in a straight line. Optical axes of the first
converging lenses 47 are substantially perpendicular to the
first optical surface 4228. The second converging lenses 48
are arranged on the second optical surface 4624 in a straight
line. Optical axes of the second converging lenses 48 are
substantially perpendicular to the second optical surface
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4624. The second converging lenses 48 are located in the
receiving recesses 4627 and are aligned with the receiving
grooves 4629, respectively. In this embodiment, the first con-
verging lenses 47 and the first assembled member 44 are
formed into a unitary piece, and the second converging lenses
48 and the second assembled member 46 are formed into a
unitary piece.

The optical fibers 50 are received in the receiving grooves
4629 and are aligned with the second converging lenses 48,
respectively.

The cover 60 is substantially rectangular. The cover 60
includes a first outer surface 62, a second outer surface 64,
and four side surfaces 66. The first outer surface 62 and the
second outer surface 64 are positioned at opposite sides of the
cover 60, and the first outer surface 62 is parallel to the second
outer surface 64. The four side surfaces 66 connect each other
end-to-end and are interconnected between the first outer
surface 62 and the second outer surface 64. The second outer
surface 64 defines four engaging grooves 640 conforming to
the optical fibers 50 and four engaging recesses 642 (shown in
FIG. 4) corresponding to the four engaging grooves 640. The
four engaging grooves 640 are substantially parallel to each
other, and the longitudinal direction of each the engaging
grooves 640 is substantially parallel to that of each of the
receiving grooves 4629. Each of the engaging grooves 640
communicates with the corresponding engaging recess 642.

The first converging lenses 47 and the first assembled
member 44 may be independent from each other, and the
second converging lenses 48 and the second assembled mem-
ber 46 may also be independent from each other. The number
of the first converging lenses 47, of the second converging
lenses 48, and of the optical fibers 50 is not limited to be four,
and may be two, six, eight, ten or other multiple of two which
accords with the total number of the light-emitting module 20
and of the light-receiving module 30.

When the optical coupling module 40 is assembled, the
first protrusion 444 engages in the first groove 4220 so that the
first assembled member 44 is mounted on the first surface
422, and the second protrusion 464 engages in the second
groove 4240 so that the second assembled member 46 is
mounted on the second surface 424. In this situation, the first
assembled surface 4422 contacts the first surface 422, and the
first surface 422 is substantially parallel to the first optical
surface 4228. The second assemble surface 4622 contacts the
second surface 424, and the second surface 424 is substan-
tially parallel to the second optical surface 4624. The lower
surface 4628 contacts the first assemble surface 4622. The
first converging lenses 47 correspond to the second converg-
ing lenses 48.

When the optical fiber coupling connector 100 is
assembled, first, the connection surface 4424 is supported on
the top surface 14, and the first converging lenses 47 are
aligned with the light-emitting modules 20 and the light-
emitting modules 30. Second, adhesive agent is applied
between the circuit board 10 and the optical coupling module
40 so that the optical coupling module 40 is tightly adhered to
the circuit board 10. Third, the optical fibers 50 are received in
the receiving grooves 4629, thus the optical fibers 50 are
aligned with the second converging lenses 48. Fourth, the
cover 60 is fixed on the upper surface 4626 by an adhesive
agent to affix the optical fibers 50. In detail, the second outer
surface 64 contacts the upper surface 4626, the engaging
grooves 640 cooperate with the receiving grooves 4629 to
retain the optical fibers 50. The engaging recesses 642 coop-
erate with the receiving recesses 4627 to receive the second
converging lenses 48. One of the side surfaces 66 contacts the
second optical surface 4624.
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Referring to FIG. 4, when the optical fiber coupling con-
nector 100 is in use, electrical power is applied to the light-
emitting modules 20 and the light-receiving modules 30
through the circuit board 10. Thus, light beams emitted from
each of the light-emitting modules 20 pass through the cor-
responding first converging lens 47 and become parallel light
beams. The parallel light beams perpendicularly pass through
the first protrusion 444 and are reflected by the reflection
surface 426 toward the second protrusion 464, and then per-
pendicularly pass through the second protrusion 464 to reach
the corresponding second converging lens 48, and are finally
converged to the corresponding optical fiber 50 by the second
converging lens 48.

Accordingly, FIG. 5 shows that light beams from the each
of the optical fibers 50 become parallel light beams after
passing the corresponding second converging lens 48. The
parallel light beams perpendicularly pass through the second
protrusion 464 and are reflected by the reflection surface 426
toward the first protrusion 444, and finally pass through the
first protrusion 444 to be converged by the corresponding first
converging lens 47 to the corresponding light-receiving mod-
ule 30. The light-receiving module 30 receives the light
beams and converts optical signals represented by the light
beam to electric signals.

In the optical fiber coupling connector 100, the optical
coupling module 40 is detachable, for example, the first
assembled member 44 can be detached from the reflection
member 42, and the second assembled member 46 can be
detached from the reflection member 42. Thus, if a part of the
optical coupling module 40, such as the reflection member
42, the first assembled member 44, or the second assembled
member 46, is damaged, the damaged part, such as the reflec-
tion member 42, the first assembled member 44, or the second
assembled member 46, only needs to be replaced. Replacing
the entire optical can be avoided. Therefore, resources and
money are saved.

Even though numerous characteristics and advantages of
the present embodiments have been set forth in the foregoing
description, together with details of the structures and func-
tions of the embodiments, the disclosure is illustrative only,
and changes may be made in detail, especially in the matters
of shape, size, and arrangement of parts within the principles
of the disclosure to the full extent indicated by the broad
general meaning of the terms in which the appended claims
are expressed.

What is claimed is:

1. An optical coupling module comprising:

a reflection member comprising a first surface, a second
surface perpendicularly connected to the first surface,
and a reflection surface obliquely interconnected
between the first surface and the second surface;

afirst assembled member comprising a first optical surface,
the first assembled member detachably mounted on the
first surface, the first optical surface being parallel to the
first surface;

a second assembled member comprising a second optical
surface, the second assembled member detachably
mounted on the second surface, the second optical sur-
face being parallel to the second surface;

a plurality of first converging lenses arranged on the first
optical surface, optical axes of the first converging
lenses being perpendicular to the first surface; and

a plurality of second converging lenses arranged on the
second optical surface and corresponding to the second
converging lenses, optical axes of the second converging
lenses being perpendicular to the second surface;
wherein the reflection surface is configured for reflect-
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ing parallel light beams from the first converging lenses
toward the corresponding second converging lenses and
for reflecting parallel light beams from the second con-
verging lenses toward the corresponding first converg-
ing lenses, wherein the first surface defines a first
groove, the first assembly member comprises a first
body portion and a first protrusion protruding from the
first body portion, the first protrusion engages in the first
groove, the first body portion comprises a first assembly
surface contacting the first surface of the reflection
member and a connection surface opposite to the first
assembly surface, the first protrusion protrudes from the

first assembled surface, the connection surface defines a

cavity, the first optical surface is located at a bottom of

the cavity, and the first protrusion is aligned with the
cavity.

2. The optical coupling module as claimed in claim 1,
wherein the second surface defines a second groove, the sec-
ond assembled member comprises a second body portion and
a second protrusion protruding from the second body portion,
and the second protrusion engages in the second groove.

3. The optical coupling module as claimed in claim 2,
wherein the second body portion has a substantially [.-shaped
cross-section, the second body portion comprises a second
assembled surface contacting the second surface of the reflec-
tion member, an upper surface, a lower surface opposite to the
upper surface, and the second optical surface opposite to the
second assembled surface, the upper surface perpendicularly
connects the second optical surface, the lower surface per-
pendicularly connects the second assembled surface, the
upper surface defines a plurality of receiving grooves and a
plurality of receiving recesses corresponding to and commu-
nicating with the receiving grooves, and the second converg-
ing lenses are located in the respective receiving recesses and
are aligned with the respective receiving grooves.

4. An optical fiber coupling connector comprising:

an optical coupling module comprising:

a reflection member comprising a first surface, a second
surface perpendicularly connected to the first surface,
and a reflection surface obliquely interconnected
between the first surface and the second surface;

a first assembled member comprising a first optical sur-
face, the first assembled member detachably mounted
on the first surface, the first optical surface being
parallel to the first optical surface;

a second assembled member comprising a second opti-
cal surface, the second assembled member detachably
mounted on the second surface, the second optical
surface being parallel to the second surface;

aplurality of first converging lenses arranged on the first
optical surface, optical axes of the first converging
lenses being perpendicular to the first surface;

a plurality of second converging lenses arranged on the
second optical surface and corresponding to the sec-
ond converging lenses, optical axes of the second
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converging lenses being perpendicular to the second
surface; wherein the reflection surface is configured
for reflecting parallel light beams from the first con-
verging lenses toward the corresponding second con-
verging lenses and for reflecting parallel light beams
from the second converging lenses toward the corre-
sponding first converging lenses; and
aplurality of optical fibers aligned with the second con-
verging lenses respectively, wherein the first surface
defines a first groove, the first assembled member
comprises a first body portion and a first protrusion
protruding from the first body portion, the first pro-
trusion engages in the first groove, the first body por-
tion comprises a first assembled surface contacting
the first surface of the reflection member and a con-
nection surface opposite to the first assembled sur-
face, the first protrusion protrudes from the first
assembled surface, the connection surface defines a
cavity, the first optical surface is located at a bottom of
the cavity, and the first protrusion in aligned with the
cavity.
5. The optical fiber coupling connector as claimed in claim
4, wherein the second surface defines a second groove, the
second assembled member comprises a second body portion
and a second protrusion protruding from the second body
portion, and the second protrusion engages in the second
groove.
6. The optical fiber coupling connector as claimed in claim
5, wherein the second body portion has a substantially
L-shaped cross-section, the second body portion comprises a
second assembled surface contacting the second surface of
the reflection member, an upper surface, a lower surface
opposite to the upper surface, and the second optical surface
opposite to the second assembled surface, the upper surface
perpendicularly connects the second optical surface, the
lower surface perpendicularly connects the second assembled
surface, the upper surface defines a plurality of receiving
grooves and a plurality of receiving recesses corresponding to
and communicating with the receiving grooves, and the sec-
ond converging lenses are located in the respective receiving
recesses and are aligned with the respective receiving
grooves.
7. The optical fiber coupling connector as claimed in claim
6, further comprising a cover, wherein the cover comprising a
first outer surface and a second outer surface opposite to the
first outer surface, the second outer surface defines a plurality
of engaging grooves corresponding to the receiving grooves
and a plurality of engaging recesses corresponding to the
receiving recesses, the cover is supported on the upper sur-
face, the optical fibers are received in the respective receiving
grooves, the receiving grooves and the engaging grooves
cooperatively retain the respective optical fibers, and the
receiving recesses and the engaging recesses cooperatively
receive the second converging lenses.
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